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FIG. 1 
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FIG. 2 



(a) 



(INPUT UNn") 

INPUT EXCITED ELEMENT ARRAY AND INPUT RECEIVER ELEMENT ARRAY 

INPUT TRANSMUTED ULTRASONIC FOCUS POINTS (F1 1 , F12 Fmn, m=1 TO i, n=1 TOj) 

INPUT RECEIVER-SIDE FOCUS POINTS (F1 1 , F12 Fmn, m=1 TO i, n=1 TOj) 

INPUT TRANSMITTER-SIDE AMPLIFIER GAIN AND INPUT RECEIVER-SIDE AMPLIFIER GAIN 



TRANSFER INPUT CONDfTIONSTO MEMORY AND ULTRASONIC CONTROL UNIT 



ULTRASONIC CONTROL UNIT 

CALCULATE ULTRASONIC TRANSMUTING TIMING AND RECEIVING TIMING OF ELEMENTS, 
WITH WHICH ULTRASONIC WAVES ARE FOCUSED ON EACH ULTRASONIC FOCUS POINT 
BASED ON INPUT CONDfTIONS 

TRANSMIT ULTRASONIC CONTROL SIGNALS REQUIRED FOR OPERATING EXCITED ELEMENT 
ARRAY (A B, C, D) AND RECEIVER ELEMENT ARRAY (0, P, Q, R), FROM ULTRASONIC CONTROL 
UNIT TO TRANSMITTER ELEMENT CONTROL UNIT AND RECEPTION SIGNAL PROCESSING UNIT 
THROUGH I/O 
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(d) 



AMPLIFY TRANSMITTER ELEMENT CONTROL SIGNAL (FOCUS POINT Fmn, INITIAL VALUE F1 1) I < e ) 
BY MEANS OF AMPLIFIER, AND SUPPLY IT TO EXCITED ELEMENT ARRAY (A, B, C, D) 



(f) 



EXCITE EACH TRANSMITTER ELEMENT DEPENDING ON INTENSITY OF TRANSMITTER 
ELEMENT CONTROL SIGNAL AND EXCITATION TIME, TO THEREBY GENERATE ULTRASONIC 
WAVES, WHICH ARE FOCUSED ON FOCUS POINT Fmn 



(9) 



DIFFRACTION ECHOES ARE GENERATED FROM CRACKTIP PORTION AND INCIDENT TO 
RECEIVER ELEMENTS 



(h) 



AMPLIFY RECEIVED ULTRASONIC SIGNALS BY MEANS OF AMPLIFIERS, AND INPUT THEMTO 
RECEPTION SIGNAL PROCESSING UNIT 



(i) 



CONTROL RECEPTION TIMING (DELAY TIME) IN RECEPTION SIGNAL PROCESSING UNIT USING 
AMPLIFIED RECEIVED ULTRASONIC SIGNALS, AND MATCH RECEIVED ULTRASONIC SIGNALS 
FROM RECEIVER ELEMENTS WITH ONE ANOTHER 



(j) 



RECORD MATCHED RECEIVED ULTRASONIC SIGNALS INTO INFORMATION PROCESSING UNIT 
THROUGH I/O, AND STORE RECORDED RECEIVED ULTRASONIC SIGNALS INTO MEMORY 



(I) 



n=n+1 



(o) 



m=m+1 




(P) 



DISPLAY IMAGE OF RECORDED RECEIVED ULTRASONIC SIGNALS BY MEANS OF INFORMATION 
PROCESSING UNIT, AND P ERFORM DATA PROCESSING/DATA ANALYSIS 
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FIG. 3 
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FIG. 4 
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FIG. 5 
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FIG. 6-2 
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FIG. 8 
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FIG. 10 
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FIG. 12 




CRACK DEPTH ( a , TIME OF ULTRASONIC RECEPTION SIGNAL) 



9/18 



FIG. 13 




CRACK DEPTH (a, TIME OF ULTRASONIC RECEPTION SIGNAL) 
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FIG. 15 
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FIG. 18 
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FIG. 26 
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